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Introduction The process of irradiating beef at subzero temperatures has been established as one of the predominate methods for reducing the deleterious effects of ionizing radiations, ßrasch and Huber (194S) reported many of the chemical changes and reactions attributed to the ionizing rays could be avoided by the use of low temperatures during irradiation.
The authors concluded that improvements in the odor and flavor of the food products could be made by this reduction of the chemical changes during irradiation. Coleby (1961a) found that beef was sensitive to irradiation and the damaging effects increased progressively as the temperature during irradiation increased. Coleby also reported that there was little protection from irradiation when beef was irradiated at +18°C, but there was a rapid increase in protection when irradiated in a range of 0° to -20°C. This protection from the damaging effects of irradiation continued in smaller degrees down to -196°C. Coleby (1961b) reported that test panels preferred beef irradiated at 5 megarads -75°C to beef irradiated at 2 Megarads +18°C and Snyder (1960) found that the offodor formation in beef steaks irradiated at -196°C was at threshold levels when compared with the non-irradiated controls.
Harlan et al. (1967) and Kauffman et al. (1969) found a linear decrease in the irradiation-flavor intensity of beef steaks irradiated at 3.0. 4.5, and 6.0 megarads in a range of +20 C to -196 C. Wadsworth and Shults (1966) reported that irradiation flavor intensities decreased with the lowering of the irradiation temperatures, but no linear relationships were observed between intensity values and irradiation temperatures. The authors also found that choice beef roast irradiated at -196°C was preferred to samples irradiated at -50°C and +4°C. Shults and Wierbicki (1974) reported a difference (significant at the 5% level)
in preference scores for beef loin samples irradiated at -50°C and -185°C, but no differences were observed between the samples irradiated at -80°, -120°, and -185°C.
Although irradiation at subzero temperatures is encouraging for reducing the adverse effects of irradiation on acceptance, it does not solve all the problems encountered in the irradiation of beef. Grecz et al. (1965) using D^Q values for spores reported that the lethal effects of gamma rays decreased by 47% in ground beef when irradiated at -196°C, as compared with 0°C. As a consequence, the cans inoculated with 5 x 10 spores of C. botulinum 33A, required 0.9 »egarad more irradiation at -196°C than at 0°C to inactivate the spores. In another paper, Grecz et al. (1971) reported that the resistance of C. botulinum 33A spores to irradiation in cooked beef increases with the decrease of the temperature during irradiation in the temperature range from +65° to -196 C.
This resistance increase follows equally well a quadratic, exponential, or linear best-fit plot. Therefore, as the temperature during irradiation is decreased, the total dose must be increased to assure sterility of the products.
The objective of this investigation was to determine the effects of irradiation temperature on roast beef prepared from various grades and muscles and the effects of varying irradiation doses on the quality of the beef products. The information obtained from this investigation characteristics and the preference ratings. Statistical significance was determined at the five percent level by using an analysis of variance Choice rop round (Semimembranosus) were irradiated at 4.5-5.6 megarads at irradiation temperatures of 0°, -80°, and -185°C. Differences In sensory characteristics and preference ratings were determined by technological panels at 0, 1 month, and 2 months of storage. Table 1 shows the results of the evaluations on U.S. Choice beef loin.
There were no statistical differences in the sensory characteristics and preference ratings between the -80°C and -185°C irradiated samples. The Choice top round beef irradiated at 0°, -80°, and -185°C (Table 3) Table 7 show that as the dose increases, the preference ratings of the samples decrease. The sample irradiated at 3.0 megarads was significantly preferred to the 6.0 megarad samples. The intensity ratings for discoloration, off-odor, and irradiation flavor also increased with the increasing of the dose. show that roast beef irradiated at these conditions was in the low acceptance range. However, no statistically significant differences were found between the two irradiated roast beef samples, but the roast beef irradiated with 4.7 megarads at -30°C tended to rate higher in preference than the roast beef irradiated with 5.7 aegarads at -80°C.
Results from the studies given in Tables 7 and 8 
